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Therapeutic Agents 

Tbi$ invention ralatea Co controlled release 
formulations of therapeutic Areata and in particular to 
sustained" release formulations, 

5 Sustained riileaae formulations containing s 

pharmacologically auCive ingredient are employed where 
it ie desired to administer » dru& to a patient Over J 
prolonged period without raqutxing the patient 10 take 
repeated doaee of the drsig at short intervaLs. 

10 Subetanecs which hydrate in an aqueous medium to 

form a sel are known to he uaed in combination with a 
pharmacoloRicaUy active ingredient to provide a 
sustained release formulation to a solid dosage form. 
In such a solid dosage form, particles of the active 

>5 ingredient are mixed with the uynratable aubst^ce. 
When Che solid dosage form cornea into contact with an 
^ueoua medium, at ia found in the gastrointestinal 
tract tor example, the. hydratabla substance swell* to 
form a gel. Cooimonly the drug ia releasee! into the 

20 body 1>y a combination of erosion and dlffnfiion 
uranisms denuding on the nature or the gel formed. 

Kydrophillo gutM are known hydratable substances 
uhieh provide controlled relaase formulations (aee for 
example UK and US 3065143). However, In ordftT 

25 t* provide Bufltainad TCleaae sufficient to enable on<:a 
or twice dally actaiuistraticm, the above r*f ercucea 
disclose that gwia, such as galactomannana , aodilTO 
aLgiaate, gum karaya, pectf.n, Malum polypectate and 
agar, must, in general, coraprlse a large proportion of 

30 the solid dosage form. It should be appreciated Chat 
not all sums having bydrophllic properties Hill be 
suitable par 9G to provide sustained release 
fcrmnlatione . 
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JUnfchun gum \h ana of many axctpieni:& suggested 
fr>r use as a gel Hug o* thick cning agent in food and 
phariaacevitic-al pre par at ion r {see Kivk-Othmer 
Encyclopedia- of ChewS.cal Technology, Jrd Edition, vol . 
5 15 > p. 450), US 4163777 relates to an Aiitacid delivery 
form ^hicti dissolves avor a period of up l:o onfc licmr in 
mouth. The formulation requires that the acid 
neutralisation product is presented in a TftuetT.Lx 
including ei stigar or a auger olcohol; it also includes 
10 soMlII proportions df a water iti collie lipid TOfl ferial 
and a gel-forming StvcUing agent which are tfSCd to 
produce a lo&otxgfi vhich is adapted to respond to the 
conditions found in the mouth CO release Che antacid 
product slowly. The gel forming, swelling agents used 
M are said to be Chose pharmaceutic ally acceptable high 
molecular weight a ub stances which swell and form a ftel 
upon contact with water, including various gums, 
polysaccharide t cellulose d&rlvatives and the like, 
Included among the ranLYplcs suitable syelLiufc agents 
20 Is xanthan guta. KanthaTi gunft is also known to have a 
Byrterfeisttc availing action in combination with locust 
bean {s&e for example Ktrk-Othmer, 3rd Edition, 

vol- 15, p , 45 0> - Tills combination in diaclo&cil in UK 
2165451 which relatea to a t-ihlet adaptco to dissolve 
25 in the raouth over a period of up to two hows. These 
Cablets require the presence or a very large proportion 
of monosaccharide or diaaccharlcte (i.e. of Che order of 
7 (ft or wore), but only r very small amount of the 
xanthau/ioLUbC "bean Runrt comb ins t ion tn order to 
30 function effectively to satisfy the particular 
requirements Of a buccal tablet* 

US 4248&5B relates to a 3 component sustained 
release composition for oral administration. It 
consists of .i cOBtlprcsesd euro, ft aea?. coating 
35 surrounding the core and a sugar coating containing a 
further dose of active ingredient surrounding the. aesl- 
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coated cor<u The core fcircnuUcioafi p In Addition Co the 
drug lot which suHtatned relesaa U desired, comprise 
about 30 to about 727. by weight of tbe core of a water 
soluble polymer and a ^alior insoluble poller mixture, 
tt is proponed that xanthau gum ia- one of the 
pharmaeeufclcaUy acceptable synthetic polymers and 
natural gums- which may be employed as the water soluble 
polyister and that the wafcar tnsolubU polymer amy be 
ethyicfcllulOfje or «i fixture of ethylccUuloa e with 
other synthetic polymers. 



Unexpectedly, we have now found that xanrhan gum 
ItGftlf ha& advantageous aus-tained release propei'tiea 
and in particular have found that, where the 

sustained release carrier comprises a major proportion 

15 of xantban gum. lower levels of attained release 
carrier than heretofore auggested may be incorporated 
into a aus-taineS release composition to provide a 
formulation, with valuable sustained release properties. 
In auch -Formulations the active ingredient is released 

20 h lowly into the body over a pro Longed period, and in 
particular allows onca ot twice daily admitii strati on of 
a drug to a patient. 

Accordingly, the present invention provides a 
solid sustained release pharmaceutical formulation 
IS corapxiaing a compreassd mixture of a pharmaco logically 
active ingredient and 7.5 to 282 by weight of the 
formulation of a sustained release carrier comprising a 
major proportion of xanChsm gum. 

Xanthan gum is a high molecular weight natural 
30 carbohydrate produced in a pure culture £ amen tat ion 
proceaa by the xanthooiouaa campeetrLs taicroorgaitiism , 
In the fermentation process, xanthononafl carcpeat.riH is 
cultured in. a well -aerated Tnediuro containing glucose, a. 
suitable nitrogen source, dipotasslum hydrogen 
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pliosphufce wd tracu uUhlftntR, To provide aaed far Lh* 
final fermentation, the ftucroorg&niani t& ^rmm in 
several *t«fiea with associated idontf f ication L'CStfl 
prior to introduction into the final Jfow-ntation 
5 medium. At the conclusion of the ferment a tion proce-ie, 
xanthan &0i\> in recovered liy precipitation in isopre-pyl 
alcohol and Is tfien dried and milled. 



Xai\£h*n |j;um is l.aas pr^ne Co natural variation, 
unlike naturally dc curing g^wna , sutih as way occur with 
10 alginate and locust he.an gum for exautple. It is of 
unvarying chemical structure and has uniform chemical 
and physical properties. 

When Lho fonnulation coropriaitlg 9 suBtaiaed 
release carrier comprising a major proportion of 
15 xanthan gum, and the pharmacologically active 
ingredient comes into contact; with an aqueouR medium, 
a a iu found in the £A a tro- intestinal fluids, the 
x an than gum in the portion of the formulation expo Red 
to the aqueous medium hydrates and b^cIH to form a 
20 gel, Xflnthan gum hfla a S^od swelling action on contact 
with an aqueous medium and overcomes th« -problems 
encountered by gums which either do not hydrate rapidly 
enough or hydrate too rapidly. Gums which do not 
readily Ixyrtrate are generally unable to hold the tablet 
25 together t i3, an exposure to an anueoua medium, the 
tablet tenda to hr-ask up "before tha ftel fully hydrates, 
Gums which hydrate Coo rapidly general Ly also brnak up 
quickly a& Che gel formed ia usually very u^alf and is 
unable to hold Che tablet together. Xhe thickness of 
30 the gal sur-coundrng Clic central core of competition is 
intermediate between that of tfie thin layer when a "hard 
£el ia formed, as foxmed by hydroxyp ropy lnie thy 1- 
eelluiosa gels for example, and the Chick layer wl>en a 
soft gel is formed. In addition the nature of the gel 
35 formed U auch chat unlike hard gela it may be readily 
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deformed, unlike soft gei,% it 1b not disrupted \>y such 

deformation And in -vivo it may be expected to pass 

obstructions and not be impeded In the 
gastrn -intestinal. trAct, 

5 There is a graded reduction in the state of 

Yty drat ion of the x an than gusn in a formulation ^cording 
to the invention, such that at the csntre of the dose 
form a mature of uon-hydrsted Hu&tained release 
carrier comprising a major proportion of xauthan eukw 
ID pharaiacologieally active ingredient and other optional 
pharj&aceutically acceptable excipienta exists which 
will become fully hydrated with time. Unlike many 
BontrolUd rele-ase solid dosage forma where the release 
rate decreases as the tabtet is worn way, the nature 
and CMcknesu of the gel formed in a fonflUlation 
according to the invention enables a con trolled and 
steady release of the drug into Che body to occur. It 
ia believed that erosion plays a part in the release of 
active ingredient from the solid composition, howevEsr, 
20 the gel formed is- of Huff ici^Tit thlckne** and abrasion 
resistance to allow diffusion to be the principle form 
by tfhicb the active ingredient in released into the 
body whether from the intact doaaiDrm or from smaller 
poreione of drug containing £el that are eroded from 
25 it. This mechaniam of release is advantageous over the 
l&ore commonly fcnown predominantly erosion mecli an iamS i\s 
it leads to a nsore controlled rate of release of the 
active ingredient into the body. In addition, by 
maintaining a layer o£ sufficiently constant 
30 proportions , through vhich diffusion may occur, a 
steady r&lcaee of the medicament is achieved over a 
prolonged period of time. Such a formulation provides 
sufficient sustained release characteristic* to enable 
a dose to be ad* in ia tared to a patient on^y once or 
35 twice dally. In addition r the gelling of xanthan gun 
U temperature independent; it ia also pH independent 
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and Allow* tho active in«recU©nC Itf diffuse out of Ch* 
fotwlfltion at a &l2C-«dy rate ua Lha w-dicament passes 
through tX^et di? en Live system, irrespective of the pH r 
Thus the formulation ia adapted to provide sustained 
5 re lease ^ot:h in tha acidir- media of the atornach and 
also in the intestines. It wiU be realized etiac the 
actual rate of release will dap&nd on the ptf solubility 
of the pharmacologically active i*B redifint - Tn 
addition, formulations according to the invention havo 
10 valuable storage properties. They also have 

advantageous processing properties and axe particularly 
suitable for formulation into aolid dosage forms. 

It has been found the use i>£ Kauthan £UtU Ln the 
sustained r oleosa carrier generally ex L lows a a lower 

15 release of active ingrccUei^ into the. body as eomp^rfid 
to the use of naturally occurring hydrophilic gums- As 
a result , thl a provi des the advant a^e tlvi t the 
proportion of sustained release carrier ia tfce 
formulation may he reduced compared to TOoet other 

21) auatain&cl release, formulations , thus enabling: the 
sustained release forma la tier, to be provided in a 
relatively ratal 1 solid dosage form, if deairad. Ab the 
proportion of sustained relaaae carrier in tha 
fortnulation ia Increased, the release of the active 

25 ingredient from tha formulation ia slowed. The amount 
of sustained release carrier employed in a formulation 
according to the invention ia fxixm 7,5 to 283 by weight 
of the formulation, Afivant adeems ly the sustained 
release carrier camp rising a major proportion of 

30 xanthan gum comprises 10-25*, particularly 15-202, by 
weight af the formulation. 

Tha sustained release carrier is preRent to allow 
the release of the pharmacologically BCtf.v* ingredient 
from the formulation over a period oi tima greater than 
35 that expected from a conventional iinH&diat& release 
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tablet. U cleaircd, a proportion i>£ the xcnthert gum 
may be replaced in the. rub talked release carrier by one 
or more additional polymers having sustained release 
proper tiee. ■ We prefer fc0 use not m ° xe th<in 50X by 

5 weight of the sustained release carrier of euch other 
suatainod release polyaarsj thug the ana Gained release 
carrier comprise* a nujor proportion of aanchen earn. 
Examples of polymer* havJ.ng sustained release 
properties are water ewallable polymers •.ft. ceUulaae 

10 ether* , locust beffti sum, &uar car boxy vinyl 

polymer, agar , acacia gum, sodiurc alginate ox alginic 
acid, or filnt-foxniu* polymers e.g. ethyl uoUulDse, 
hydroxypropyl ™»4byl<:elluloae phthalate or acrylic 
rsain. Advantageous tormilatlonii according to elv- 

15 invention Include a sustained release earrier 
conp*ising ail leant 75£ by veight xanthan £um> . 
Especially preferred formulation* are tho»e in which 
the sustained release carrier codtprLsea at leait 90S by 
weight xanthan gum, 

20 The pharmacologically active ingredient may be any 

active ingredient suitable for use in sustained release 
formulations > especially aspirin and non-steroidal 
atitl-inflaTOcnatory agents, In particular arylalkanoic 
acid, including their salts, eatars, anhydride*, and 
25 other derivatives. These compound* are also 

antipyretic and attolgeaics. Other repreaentative 
types of orally aeti.ve rnedicartontfl whicli may ba 
incorporated in the sustained-release formulations 
according to the invention include antihypertensive s 
30 and other cardiovascular agents, antiasthmatic sec^ta t 
aedativea r stiirtulantB , antibioti 03 , ant is parodies , 
nutritional agent* , hetnatlnics , anthelmintics , 
expectorants, horfDonea ot verloua types including 
adrenocorticofiteroida, androgenic steroid*, ea erogenic 
35 steroid*, progestational etcroida , and anabolic 
eteroids, nonsteroidal counterparts of tfne foregoing, 
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psychic ftne-rgiaota aftri antiviral agente of all which 
type 9 nurorcnia specific embodiment h art* well known and 
will he both readily apparent, nnd readily available to 
una skilled - i« the art. If desired, more than one 
5 pharmacologically active in#r&<lient way to employed. 

Iu r prefer red formulation according to the 
invention tha pharmacologically active ingredient 
comprises non-steroidal autl-inflaTOfltoTy ngOiflCft, in- 
particular arylalltawoic acids. Particularly suitable 

10 active in^rcaienta for a formulation according tD tbc 
invention are ihuproftm and flurbiprofen end their 
pharmaceutir-ally acceptable anltu . Especially 
advantageous GUfltainad release properties ara obtained 
when ibuprofen is combined with sustained release 

IS carrier corcp rising a laajor proportion of xsnthan gum in 
a fo rami at ion according to the invention. 

In particular, when formulations comprise 
ibuprofen and a sustained release carrier according to 
the present invention, the fortnu?.ationa are 

20 therapeutically eff active and exhibit valuable 
b iofi va ilfib I U ty char a ci: er i a t ic s . Fur the r nor e f the 
sustained release effect observad when ibuprofen U the 
pharmacologically active ingredient Ula> occur lor flR 
long as 24 hours, or even langer. Such a formulation 

25 provides a "once a day" f cumulation, thus allowing the 
patient to take onljr one doa&, comprising one or snore 
unit dosage forms, a day in order to achieve a 
therapeutically effective level of active ingredient. 

In a formulation according to the indention the 
30 pharmacologically active, in&redient is mixed with the 
sustained release carrier and the r&ixture is contpreasod 
to produce a solid formulation. n r $f E rably the 
ingredient* are mixed to form a uniform dispersion and, 
for example, particles of the pharmacologically active 
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ingredient may he in intrmaCe admixture vith particle* 
of thti suatALrtoi.l rp.le.Bafc carrier* Conveniently the 
attained rcWRe carrier and pharmacologically active 
ingredient are dtspers&d aisbatantially throughout ftha 
whole formulation, 

Pharmae&Utlcally acceptable exeiplente may also be 
incorporated into the sustained release formulation. 
Such ptorHKiceutically acceptable, exdplenta may b« 
*dde<5 to modify the xate of drag dissolution *nd/or 
facilitate the manufacture of citable donagi forms of 
the £ omflilat ion . 



*or example * r$ las a e -modifying pharmaceutic ally 
acceptable e*oip1 ants that may b<J added in appropriate 
quantities for their particular ability to modify 
15 dissolution rate* include, for example- stearic acid. 
mtalLio atearaeea , stearyl alcohoL, bydrogenatad 
cotton M *4 oil, polyethylen*glycol sratfes 4000 and 
6000, surfactant* such as sodium l.auryl sulphate, 
pulyaorbatesj lactose, sucroae, sodium chloride and 
20 tablet rfis£ntegraTit& for example corn etarch, sodium 
fltarch giy C0 Hai:cK cruscarmallose sodium and alginic 
add. The quantity of fluoh release-modifying exoiptaiit 
employed depend* on the release characteristics 
required and" the nature of the exciplent, For 
25 BusCained release formulation according to the 
invention, the level of exeipienta used U suitably up 
to 25%, preferably up to 10X and ndvanta^ouH ly up to 
52 by tfaight of tha total composition. Preferably the 
level of excipienta is from 0,5-82 by weight, 
.-JO especially from by weight. 

The phcirmacBUtically acceptable exdplents 
reeoe^iaed by these akilled fji the art, ie, formulation 
excipi&nts, ^hich may be necessary for the formation of 
suitable dosage forma include, but «« rat limited to. 



a 
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binders tax examiAo poiyvinylp/rroUdone , geUitin, 
pregelled starches , ruiGT.-oury9talH.afi collulonej 
diluents for example lactose, sodium chloride, 
dexfcrins, calcium phoaphatfc, calcium sulphata; 
5 lubricants for example stearic acid, magnesium, 
atearate, calcium eaearatc-, Precirol (tra<te mark) and 
flow aids for example talc ov colloidal ailiuon 
tff.oxide. If neceasarss such formulae ion ftx&lpUntH may 
be used in large quantities, particularly whore the 
1 li composition comprises a araall amount of 
pharmacologically active ingredient. Preferably up to 
502, suitably up to 40* atuS especially up to ^5Z by 
weight of the composition o£ these above-mentioned 
tajcclpf.enta arc employed. 

^ The ratio of fluataitiOiS release carrier comprising 

a major proportion of xanthan £um to pharmacologically 
active ingredient ia preferably in the range 1i2D Co 
1 DOs 1 . 

For dosage forma containing a relatively high 
20 (toae, In particular greater than 100 rtft, of 
pharmacologically active ingrodient, for example, 
ibuprofen, then the ratio of the sustained releaae 
carrier of the present invention to phartaaco logic ally 
active ingredient may be in the range 1:20 to 1 = 1, 
25 suitably 1;15 to 1:1 parts by weight. Kore preferred 
ratio b fall within lrlD to 1:1, and advan t*s eDUsl >' 
to 1:2 parts by weight of th* aua trained release carrier 
to pharmacologically active ingredient. 

For dosage forms containing a relatively low dose 
30 of pharmacologically active in R rfr6*tent , i.e. less than 
1Q0 mg and particularly less than 50 mg, the above 
ratios may be reversed in order to provide a solid 
doRage form of a suitable size for admits tratiou to a 
patient, i-e- preferably within tne ran^fl of ratios 
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20:1 to lil, suitably 15:1 to Ijl, Especially l(h1 to 
1:1, and advantageous J.y 5:1 to 2;1 parts by weight of 
sustained rele^ne carrier comprising a major proportion 
of atanthan -gum to pharmacologically active ixigr&dient. 
5 For very low dose Pharmacol agio ally active ingredients, 
i.e, particularly Lee^ than ID flag, the ratio of 
sustained release currier to pharmacological \y active 
ingrsdie-nt may he in the range to 1st, preferably 

50:^ to 1:1 parts by wfeight. 

Preferred formulations auCOrdin& to the invention 
are obtain ad when fh<£: compos it ions comprise 75-00% by 
weight IbuprofftTi and 10-25Z fry weight of a SUS gained 
release carrier comprising a major proportion of 
scan than gum. Especially advantageous formulations 
}5 coTixprise by weight ibuprot'en and 15-20Z by 

weight o* a Bustaiaod release carrier comprising a 
lasjor proportion of xanthan gum. 

Advantageously formulations according to ths 
invention comprise 20-50% by weight flurbiprofen, 

20 10-252 by weight of a sustained . release carrier 
<; ornpri b ing a OiaJ or pr opoxt ion o±* xan than g m. , and 
25-70t by woight pharmacerutically acceptable 
^KOlpi-entB p particularly 3(M0X by weight flurbiprofen 
and \0-2t\% by wiight or a sustained release carrier 

25 comprising a saajor proportion of xanthan gum together 
with AO--603C by weight of pharmacftutically acceptable 
excip Lents, 

The sustained releaBe medicament is provided in 
solid form, oov\ veniently in a unit daaagu form. It may 
30 be formed into any desired solid dosage presentation, 
for example gelatin capsules , tablets, lozenges, 
aappositorieB, p69sari« or implants. It Lb preferred 
to provide the sustained release medicament in a solid 
unit dosage form for oral administration, especially in 
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tablet Idi-cik Preferably , >x is in tended to release the. 
pharmacologically active, ingrerftant slowly after 
ingestion vithin the body a& the formulation ptogTEsuei* 
the g&stro-itiLestinal tract, In this refeard, the 
5 gastro-iTitese-iJial tract is considered to be £he 
abdominal coition of the alimentary canal, i,e, the 
Tower eud the oesophagus the stomach <mG tn,e 

licit tine a, 

ThE solid dosage form of the Su&tain&d relaaaa 
10 nicJlcairwwt may optionally be provided vith a coating of 
any convctlLioatO costing material, film coating 

niAtarial, 

A sub tain ad release formulation according to the 
invention may be formed into a solid dosage 

15 preSEtiLation according to conventional proceBsau, 'The. 
pharmacologically active ingredient and en stained 
release carrier comprising a major proportion of 
xanthati £um together wicb other optional 
pharroaceutically acceptable excipiEnta ate mixed and 

20 than compressed to produce a solid formulation , lti OnC 
such rcethod the pharmacologically active Infers (Kent is 
mixed with o minor proportion of the sustained relets a 
carxiar of the present: invention to form a dry mixture 
of powdars. The mixture ia Lbon fit ami La ted usimg a 

25 binder material in a solvent such as on alcoholic 
solvent e,g, t sop ropy 1 alcohol or a rctxtiire of a 
miacible organic solvent and an seuieoub solvit. The 
wet granular maefl ia then dried. The othrsr 

ingredients, including the remainder of the sustained 

30 ra lease carrier of the present invention are dry mixed 
with the granule a ail<3 compressed into tablets. 
Alternatively B if the nature of the active ingredient 
permits, all the infer edie.ntB may be dry mixed. For 
exaiflple, £ me toclopr amide susLained release tablet, may 

35 be produced by dry mixing together the 



http://patentsl.ic.gc.ca/cache/gif/01313133dis.a^.l2.s0.25.r0.gif 



6/6/2002 



Page 1 of 1 



1 d I ii .1 .-i lI 

- n - 

pharraacolofeioalLy acl'-iv* i.nfiCiwStenc , sustained ralcaeie 
carrier o:E thu present invention snd suitable 
phariiuic&uti tally acceptable tab] fitting exciptents to 
Sorro a homo&sneou* blend, nM* ia Ctiein comproasftd to 
5 gWo a tablet of the* correct wfci&bt . 

The solid formulations according to the Invention 
ahould be eowpreMOd to ft sufficient hardness to 
prevent the ptwturi lttBTMB of the ^ueoua medium 
into thf. core. In a preferred process, wherein A 
ID formulation according to the. tnv^tion m processed 
into Liiblet form, advatxtase^ly tha hardiKwiB of the 
tablets is of the ovdar o£ kp as detuned b* CI 

Schleuniger hardness tester, 

Stf^ect to the nature of the active ingredient, a 
15 formulation according to the Ltwcut3on is citable for 
huiflan or v&Ceocinary use. 

The don age b of a f ovulation according to the 
invention correspond to the normal dnBSEfrs of the 
particular active ingredient known to the man skilled 

20 in the art. The precise amount of drug aAniuiatercd 
to a patient will d*pe*d on number of factors 
including the age of the patient, ttw -ftvextty of the 
condition and tb* p**t medical hiatory, a^ng otto 
factors, and alMaya Ilea kUMh the sonnd discretion of 

25 the administering phyaiciatt. For sutdftLine© aa to a 
suitable <loaage. reference may be ™de to MIllS end to 
the Physicians Desk Reference. 

Aa stated above, in a preferred pharmaceutical 
-formulation according to the invention, the 
30 pharmacologically active iriferadietit m ibaprofen- Rach 
dnaage form suitably contains from 50 to 1?M n« * £ 
ibuprofen, preferably from 2(10 to mg in one or more 
unit doeag* forsna. The daily dosafce as employed for 
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an adult' hum™ nreacTaciu- is gem:. tally in the- range from 
co 3200 eng. FluiclHpruCcn is iirwcbut 
ph<»nnaco Logicn 1 \y iictivr.t irtgmdi^nt vhich may be used 
with ftdvant-ip.e with a sustained release carrier 

5 comprising a nid;or proportion of xanthan gum, Snic^bly 
the do&agu- of flurbiprofen t-t from 10-5D0 TOg per d,iy. 
Suitably cha unlc doss compos tc tons of n*\e present 
invention contain 10-250 rag, lispaciaUy 25 -"1 00 mg oE 
the active ingradient. the daily dosage of chc drug Ls 

10 geaevally in tha range 1 0 -S00 is^/day, nor* usually 
30-300 mg/day, 

A particular advantage of che sustained re lease 
£orcualati.ona of this invention Ctuic hifch level a 
ibuprofert acid OCher suitable drugs can be employe*. 
15 Thus the present preferrad compositions Buitably 
compris* at least 5D2 by woighu of H>uproran. 
preferably at Least 60-95X> sspecisHy tTom 75-90*. 

In p5rticuln.tr the provisions of a high doss 
composition having sustained revise properties enables 
20 a unit dosage formulation of lbuprof&ift to be produced 
which is suitable for ohce- or t^ica-a-day 
administration, preferably c*nce-a-day. 

The invent ian Ls LI I us dr a d ed by the foil owing 
nan -limitative ExampLee, 

25 In tha Exaciplflsxanthan %wr\ is supplied under the 

trade u_a*ne Kal erol®* by Merck & Co. Inc., Kelco 
Division; colloidal silicon dioxide ia supplied under 
the trade name Aerocil 200; polyvinylpyrrolidone is 
supplied iirider the trade, name FLa-sdmia ; 

30 oarrageenan guia Ls supplied under the trade name 
CenuvLsco^ sodium alginate is supplied under Che trade 
name tfatttigfcl® mic-Tocy Stalling cellulose is supplied 
under the trade- name AvicerT>Kl 01 . 



A' 
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I.Vi each of Bxamplea 1 tD ia T50 ia the time Lakcn 
for 50* of the active ingredient to be released from 
the tablet; l^O is the cimo taken £or of the 

active togredtejat tn be -releaB&d from fcho tablet. 
5 fhe&o vol ucg voere determined graphically , Oraphe ware 
platted of the maan percenc release of 
pljortnaco logically active insradicnC v$ Lime. A best 
fit Line was drawn through these paint a. The T50 and 
T90 value a were read off froia Clxi 3 line, 



10 iSlLKfllplfe 1 

Sustained release tablets OOmprlStVifc $00 Trig 
ibuprofen were prepared from the following 
ingredients :- 

^ngredifint n^/tablet 

15 Xfcuprofen ftOO.O 

P xanthan £ucn (Xeitxol XJ 1 

colloidal aillcotl diOJtide (Aerciail 2G0> 3.1 

polyvinylpyrrolidone (Tlaadone K29-32) 15,9 

Stearic acid 10.4 



20 IbuprofeTi and 21 of the xanthavi gum were 

deag^rcga ted through a 6 meab aura^n itito a blanker and 
the dry powders mixed for three minutes at high speed. 
A solution of polyvinylpyrrolidone prepared in 
iBopropyl alcohol was added to the mixing powder over a 

25 30 aecond period. 7urttiftr nixing and addition of 
i&tfpropyl alcohol was cai-riad out Co produce suitable 
granules . 

The wet granular raass was His charged through a 4 
mesh aur^on into tho drying bowl of a fluf.d bed dryer. 
3D The granule a were dr Led until the mo ia Lure level 
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cached bolter IS w/w. The dxy stannic* were forced 
elvrough a 16 mesh screen, weighed and blended with the 
xemaimkr of, the xantJian gum, together with colloidal 
silicon dio>:lu*e and Rtearic acid far 30 minutea, The 
5 bltnd was compresses on £ tablet machine using pillow 
shaped Cooling to produce tablets containing 800 rcs of 
ibuprof en. 

The li.*rdne»s of tablet* was detetffllir^d on a 
BchleuTjijser hardness tester, 

in The nfclease trate vaa determined using the US 

Pharmscopooia, T9B5, vol XXI apparatus 2- A sl^la 
tablet was placed into the dissolution fle&lc containing 
900 id. of r buffered solution of dealrcfl pB , preheated 
tD 37°C ± (l,5*C. The bluffer solution was rotated u&itig' 

15 psddle atirrerB maintaitied at 100 rpro. 

At one hour intervals, a usual 1 Garble of 
approximately 2 ml aupcrnatant liquid wau withdrawn 
through a 1,2 p membrane filter. The solution removed 
from the flask was analysed for the concentration of 
2D medicament relaasetf from the tablet. The procedure vae 
continued until at leant 9D% of the tablet medicament 
had been Tel&ASCd, 

In ordar to correspond with the conditions the 
tablet Is likely to meet i\\ vivo as it paasas along the 
1$ gastra-inte.st.lnal traet the following schedule of 
buffer Mlutiotx vaa used. The pH was adjusted with ZM 
aqueous sodium hydroxide solution. 
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Hours pH 

| 

0 2. 5 ! 

2 fc-5 1 

3 a 

ii-2<i 6,3 



Tbe release cboracteristLca of the BOO n>B ibuprofen 
sustained releases tablet of this Example are shown tn 
Table 1 . 
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Tab!.* 1 



Release, ttntra CumulAtivfl. K of activa 

(hr) ingredient released 



5 



10 



1 


U ■ £ 


2 


1 - 1 


*J 


2.5 




1 I A 


5 


M.7 




23,3 


7 




8 


36.5 


9 




10 


53.1 


n 


62.0 


12 


69.3 


13 


72,5 




75.5 


15 


32,13 


16 


S5,2 


17 




16 


91 .5 



HARDSRSS 12-15 Up 



ttO 9,5 hr 
ISO 18 br 



30 A bioavailability study waa conducted In 13 

volunteers of the 800 mg suh tallied -re lease f^rfflulaticin 
of tills Example coTnparEtd to Wo standard fimfcTl 4t)0 m£ 
CdblEta- Bruferl (Registered Trade Mark) is the 
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proprietary name far itmproren find iDr[fculntion9 thereof 
manuiAe tured by The HootE Company PLC. The 
* b ion villi ability la measured by the Area under the 
■pl*Rm& canc&TitrAtlfm vs time curves and is found ta be 
5 satisfactory. iVftcr compensating for the effectR o± 
n on -linear protein binding {LockrfODd ct ill 0983) Clin, 
Pharm. Thcr. 34<U92) the area under the curve, of tha 
auataiued^rcjlaasa formulation vajj £52 of that obtained 
following the immediate rel(?asa reference formulation. 

10 Three huura pOfcL-dose tUe pl&sm/i level achieved 

With the austainerl-releaae formulation fcilS 15llg.ml * , 
Levels Lheti slowly declined ta approximately 1 Dug. ail 
at aLx hours aftfcr which ibuprot'eu eventration a^ain 
imir&sscs to giv* a necond maxiiDuio of approximately 

15 ISn^ml -1 , The pla»ma levels of the formulation 
according ta thiH Example at 12 and 24 hour 6 post -dose 
ware 15 and Jpg.Tnl"^ respectively compared to levels of 
lug. ml" 1 and zero at 12 atld 24 hour:?* following the 
standard immediate release formulation of the Brufen 

20 {Registered Trade MarX) tablets. 

There was no evidence of dose dumping in t^ie 
sustained release formulation. 
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SuaeaLned ro.T.ease tablets ecnpriiiina 600 mg 
ifeuprotaa WP.re pnprad ftaa the following 
ingredients : - 

In ^r I' d te nt 

fiQO.O 



V6.0 
20. S 
19.0 



Ibuprofen 

Santhan guiti (Xeltrul If) 61 
XI> nydx-oxypTropylcellulo&fe 

Carrageenan gum {Cenuvisco) 
10 Lactone UST 

Polyvinyipyrrnlitfona {Plsisdraie K29-32) *5 -° 

Stearic fccid ? ' 



The ibuprofan, hydrcncypropylc&Hnlos*. 

polyvinylpyrrolidone End laQtoaE USI W Ere formed into 
15 fe ranul aS by the dea.jgvegatl.on, dry «i*in B . ^anulst^ 
and drying presses as described In Examnl* 1 . 

The dry granules were bl*oded wieb the xanth.™ 
turn, oarraj^nan gu™ *nd itrtrtc aoid for 3D minutes 
and c«vr«uita on a tablet press usi(* pIUw ih«P«a 

20 tooling CO produce. tmblrt. containing 600 *n 

Ibuprof^. The hardies and the xtoljUM 0± the 

600 n, S ttuprufan Cdblet* of tbf were 
detained <,» described in BunpL. K T*bU 2 abowa 
the release char«CeristioB of the 600 u« tbuprafen 

25 sustained release Cablets. 



http://patentsl.ic.gc.ca/cache/gif/01313133dis.aQ).20.s0.25.r0.gif 



6/6/2002 



Page 1 of 1 



1313133 

- ?1 - 



Rftl.ftOSfi Rate 
CUr) 


CumuL arrive % of &titive 
Ingredient released 


1 


0.5 


z 




3 


5.2 


k 


26.6 


3 


42.0 


6 


47,9 


7 




& 


58,1 


9 


63.4 


10 


ess- 1 


y\ 


72.8 


12 


7fi.fi 




79,3 


14 


81 .3 


15 


S3, 6 


16 


86.5 


17 


90.(1 


HARDNESS 14-18 kp 



T50 6.5 hr 
T90 J7.0 hx 
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Example .1 

Sustained release tablEts comprising SOO mg 
lbuprofen were prepared £rom like following 
ingredient a 

5 Ingredient an/ Cablet 

• ^ Xantlian gtim (Vitrei t) 222,?. 

O Sndium alginate (tfanugel) 55.6 

Polyvinylpyrrolidone {Plasdnne K29-32) 22-2 

TCI Stearic Acid 11 .1 



The ibuprot'en, aodLuia alginate and 

polyvinylpyrrolidone were formed into granules by the 

daafcftrGgattpn, dry mixing, granulation cuitf drying 
procesaea described in EratttplG 1 . 

15 l*ha dry a ranu l fiS wti *G blended with thu xauthan gum 

and stearic acid for 3d minutaa an<S comprepsad on a 
t ab le t pr cs s using p i 1 low shaped t oa 1 ing C o produc e 
Cablets containing 80P nig of ibuprofsiu 

The hardness and the release sate of thfc 300 nig 
?.Q ibuprofetl Cablets of this Example wera determined aS 
described in Baampl* 1 to give Che result* shown in 
Table 3. 
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Table 3 



ID 



15 



20 



UeleaaR Rate 
Oir) 


Cnttiulative X on active 
i,TLgx&[Aie.nL xele^Fied 


1 


n 1 


2 


V . 0 




z ■ y 


4 


1.1. Q 


5 


25 .6 


6 


38.5 


7 


51.7 


& 


60.4 


9 


66,4 


10 


71.7 


11 


77.3 


12 


8U9 


13 


B3.9 


t* 


&5-B 


)5 


9Z.1 


HARDNESS 10-13 



T50 7 hr 

25 T90 Wi,7 hr 



Sustained release tablets comprising iOO 
flurbiprofen ware prepared from tlifi following 
30 ingredients- 
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Infcredier^t ms ^/ Cablet: 

Flurbiprofen 200 .0 

Lectrcu IfSP 242.4 
jjf^ Xanthan &ucn {lto'Lfcrol ^> VI 2 . 0 

5 KiigttCCiium Steaxate 5.6 



Tlie ilurbLprofiai* Ucto-ia and atanthau S^™ WBre 
formed inco granule* by the dea££rejp ( Btim] r dry mixing, 
granulation, and toying processes sub at an Li ally as 
described i,n Example 1 > but fey using purified vater as 
10 the granulating solvent. 

tba 6ry grami lea we rc b landed wi Ch ma gvie s iuni 
stearate and compressed on a tablet pre.ea to produce 
tablets CDtttaljiiTig 2 GO mg. of flurbiprofen* 

The hardness and release rate of the. 200 
15 flurbiprofen tablets of this Example were detcrnrljiAd as 
described in Example 1 to give the following rasiilcs 
shown in Table 4 . 
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table 6 



10 



15 



Release. Bate 


Cumulative % of active 


ttir) 


ittgrcdilent relea&&d 


1 


0.3 


2 


(1 . :l , 


.3 


1 ,7-2 


4 


6.3 


5 


"12, B7 


& 


15.06 


7 




i4 


98.3 



HARDNESS 


9- 






H 


hr 


190 




hr 



20 Example , 5 

Sustained release tablets ciocapriaing 200 mg 
flurbiprofen were prepared from th* following 
ingredient;* : - 



IB 



2 5 FLurb iprof qii 
Lactose USP 

Xanthan gtxm (Kettrol V) 
Magnesium St ear ate 



200.0 

56.0 
5,6 



Thft flurbiprofen, lactose and scan than gum were 
3D formed into granules by the desegregation, dry mixing, 
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pr/nisilaticm find dryLhfc pi-oceans siibn tuntf ally as- 
described in Sample 5 but by ualag purified watev au 
thfL graniiMCin^ solvent. 

Th<? dry granules were blend&d vith snfisncslum 
5 Rtp.arato compressed on si tnblob pree* to pro (Sue* 

tab'ietR cosltal.nijig 200 mz o£ flurbiprofen. 

The hardness aw* the release rate a£ the 7.00 m K 
flmbivrofeu tablets of tbie JisAmple were dftterminiwl dfl 
dB«scYibed in Example 1 to save the results shown in 
.10 Table 5. 
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Table 5 



Please- tULCP, Cumulative ? of flQtivii 

^hr) itigTedlRTit released 

5 _ — — 



10 



15 



1 


0.3 


2 


2.0 




2 J 


4 


19, D 


5 


TJ.O 


6 




7 


68,5 


& 


71.5 




74.0 


10 


75.0 


12 


81 .5 


14 


&9,5 


16 


D5,0 



20 HARDNESS 9-11 kp 



25 



30 



T50 5-6 hr 
T90 U hr 



SxatnpLeS 6-1 8 comprise sustain** release 
formulations produced la * similar manner to that 
describe* in Example 1 . Tabic 6 indicates th<l 
ingredients and their proportion in th* f ovulation. 
The amount of each ingredient is shown as a percentage 
of the weight of the taDUti the percentile of tb* 
sustained* release. carrier is aleo shown as a percentage 
weight of Che total tablet > UhU 6 also uho*S the 
hardnfcsa and T50 and T90 vaiuas for each formulation. 
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Sustained rt'.lctlf.ft tablets cO ft C- Aiding ((0 mg 
metoclapracnicl* vera prepare in a Himilar manner to 
that deacrlbed in Example 1 from the following 
5 ingredients:- 



Mefcutilopramide Hydrochloride 12,3 

J-J Xantlian gum (Keltrol V) 2S -° 

WioTOCTryetallLne cellulose CAvicel PKltfl) 43- l J 

10 Polyvinylpyrrolidone (Plaadonfc K29-J2) 2.5 

Lactosa BP ■ J7..3 

Stearic Acid t ■ 0 



Tha release rate of a proprietary immediate re-leaee. 
tablst [tUxolon < Resist e*ed* Trad© Mark) supplied by 

15 Bcecham Group PLC, Brentford. Kindle Hex, UX] containing 
10 mg tneCocIoprflmi.de was compared to the releaae rate 
obtained TGith Che above -described Buatained releases 
formulation. The release rate was- determined using the 
US Pharmacopoeia, 19BS, vol. XXI apparatus 2. A single 

20 tablet was placed into the dissolution flask DOixtaxninfc 
91)0 ml Of a "buffered solution at yil 7.2, preheated to 
37 D C ± 0.5*0. The huffer solution was rotated usitt£ 
paddla. stirrers maintained at 100 rpm. At one hour 
Intervals , a small a ample of supernatant liquid WAR 

*5 withdrawn through a 1 ,2u membrane ftlter- The solution 
removed from the flask vas analysed for the 
concentration of rce.dic anient reLo-Eised from the tablet. 
The procedure waB continued until at lfcaat 902 of the 
table t medic smen t hod been released, The results ara 

30 Shown, in 'liable 7 below. 
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Table 7 



Time 1 Drug Keleiistid from the System 

dfttttl Prop* ie-tary S\ij}tflined Release 

Iinmediaee Relive tablst According to 
Tablet ths Invention 



5 100 



10 




20 




30 


U 


60 


23 


}?.D 


37 


180 


51 


240 


63 


300 


G7 


360 


■ 73 


420 


79 


480 


B5 


5*0 


92 


600 




720 




900 




1200 





25 „ 

T90 4 niift ^7 hr 



Jfoiapiple 1 7 

30 Sustained release tablets containing 150 

indoiitctUacin were prepared in the earno way as described 
in Example* 1 from the foL lowing ingredients ; - 
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Ingr edient ? 

IndomefchaclTV ^6,^ 

X«uthan gum (ICfil.trol t> 2 ^-° 

tfLorocrystalliTie cailuUae (Avicel FH101) 15.0 

Polyvinylpyrrolidone (Plasdona K29-32) 2-5 

Lattoae. 1 2 ■ 3 

Stearic Ad.A 1 ,0 
Isnpropyl alcohol <^,s. 



The re Lea Be rate of the above -de scribed sustained 
10 release tablet containing 150 rag itidoiuethacin was 
compared with 

a) a proprietary innn&diate release ta*b"Lfct 
[Tnoocid (£to£isterfid Trado Mark) j Tbmn&s 

War son PturaiaMiutical Osier elt Stsarpe & Dohme 
15 i.td«, Harts,, UK>] containing 50 mg 

indoinecbacint and 

b) a proprietary sua Gained release tablet 
[Indocid R (Registered Trade Mark)] Thoiws 
Mar sou Pharmaceutical (Iferek Sharps & Dohtr.e 

20 Ltd., Herts, , UK>] containing 75 mg 

tn dome tlia Gin 

The release rates were determined in t*h« som* wanner as 
described in. Example 

Tba results ahown Lw Table 8 below. 
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Mil 8 



■ l Dvu£ RelesBt'tf f*osn the Sy&fcem 

5 <min) Proprietary Proprietary SbBtaiued 
Icwme.diata Sustained Release 

Release Release Tablet 

Tahlet Tablet AccunMng to 

the Invention 



5 


73 








10 


95 




- 


- 


15 


100 






- 


21} 


1 DO 








30 






66.6 




60 










}2Q 








6,0 


180 








9.0 


240 








15-0 


300 








24.0 


3<so 








39.0 


«0 








59,0 










86.0 


540 








9'S*0 


600 








36,0 


720 








99.0 


900 








100, o 


1200 










T50 


2.5 T&i.ii 


18 


roin 


6.(S hr 


T9Q 


8.5 Mia 


60 


roin 


hx 



Hxamp la 1 8 

Sustained yelease tablets cutlt^iiiR 300 mg 
35 theophylline were prepared in the saute manner as 
described in Example 1 fx™ the following vigredienCs 
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Ingredient E w/w 

Theophy 1 line BP ( auhy dr oua ) 46.1 

Xanthan £uni {Kelfcrol f> 26.0 
KicrocryataiUne cellulose (Avisol FtflOl) 1D.0 

$ Licitrce BP 12.3 

Polyvinylpyrrolidone (Plasdone K^9-^2> 2.5 

Stearic Ar-id ! * 6 

laupropyl Alcohol. <1 R 



Th£ release rate of the above -described sustained 
10 release tablet containing m# ttoupfty Ui»ft was 

compared with 

a) a proprietary {.turned La te raleaaa tablet 

JTedr.U (Regiatered Trade Mark) ( Parke -Davis, 
Hants > r UK] containing 120 mj* LheophylUnei 
1 5 a«d 

b> a proprietary fins tallied ralaaae. tab Let 

[ TtteO -Dur C *te g i R te r ed Tr ads Mark ) a * is oris 
PharTnaceutiuals Ltd., Leics, „ UECJ ciontaiiainff 
30 0 tog theophylline 

2G The release rate e were determined in the same maimer as 
<Je e crit>e d in Exampl a 1 6 . 

The results are Sbown in Table 9 below. 
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Tables 9 







' 1 ftjcua R cleaned, faoin the Synt.cm 






( a J 


\» J 




5 


(min) 


Proprietary 


PrDpirlatary 








Ltncnedi ate 


SusCairiGCl 


Releases 






&c1q<i£b 


R£i ld-cj. £ rt 








Table C 


Tablet 


According to 










the iTiventicn 


i n 

1 u 












5 


85.5 








10 


too 








20 










30 








15 


60 




1&,7 


(5,2 




120 




29.4 


12.3 




180 






17.5 




2*0 




55,3 


22. & 




300 




77,0 


27,9 


20 


360 






32.4 




420 




95,2 


36.2 




480 




97.6 


40.9 




5i\ 0 






45-0 




60Q 






49.8 


25 


720 






57.2 




900 






69.2 




1200 






9K0 




T50 




3.5 Kr 


10 lir 


3D 


T&0 




6.0 br 


20 hr 
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SUBSTITUTE 
REMPLACEMENT 

v. 

SECTION is not Present 
Cette Section est Absente 
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WE CLAIM : 



t. A aulid fcuafeiittd x^lease pharmaceutical formulation comprising ft 

cocnprcKKcd mixture [»f u pJmrmaQoiogic&Jly active ingredient and a sustained relets 
carrier comprising, at kanf 75 by wnigtit xaiUhaa gaiYi 1 (he- sustained release carrier 
bring vtes&ti iti the formulation, (o au eateut of 7,5-2$ # by weight Artd the f&r/nuUtlon 
briiyg adapted to provide sustained release rjoth. in the- ufons^h arid In tbe intestines. 

2 t A formulation flccoro'imj |» claim 1 wherein (lie xanUian gura cornpriHc9 

groarcf than 10ft by wnfht of the itornulation, 

3, - A formulation sweeping fan daim t wlterem the xantlian gum is ttictdcave 
carrier. 

4. A ftwmul&tiom accoMng; to claim I whenem the. HiiKtuiiied teiease carrier 
cornpriw* uf Uafif 90% by weig,lrt xartiwn &um. 

5. A formulation according to ctatm 1 comprise 10 to 25 ft by weight of 
tti& foiJHtlafkHi of toe MiJtfataed release carrier. 

6, A fbrmuTatiim aucocrding to claim 1 wherein the- ratio of feu&^Lnetl release 
carrier to pharmacologically active ingredient is in the range of 20:1 t*> 1:20 parts by 
weight. 

7 r A formulation ftwcrdii^ to claim 1 wherein the ratio ot" susfcinpd release 

comer lo pharmacoJog'tcally active murodteiil is in Ihe mi& of 1 : 10 to 1 ; 1 . 

B, A formulation acceding to claim 1 in which the pabaunacoTogicaUy aciivts 

in&rodient comprises a nwi-steioidal anti-rnflstfmnaifiry agent* 

9. A fbTEtmlatiofl according k> claim 1 wherein iho piharnicjcologically active 

ingredient comprises, an arylaltanoi*; acid m a phaffltaceuticalty aoocptaWe \&\t thereof. 



3t 
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10. A fitfmuktinn acwmcfing to ekint 1 wherein (he pharJiL^lQgLcally active 

ingncdlcat comjyrisoR ibvpnyfcn ui phuTJiiK£UJLtLUf.lLy acceptable flail thereof. 

1J, A fbirtiulatitm according to claiTn 30 comprising 75-90SS by wrigbl 

ibuprtrfen or a phamiaceiitically acceptable salt tfvcnccf, 

12. A formulation aowrainu to claim 10 oomprlJrtn£ 10-25% hy weight of a 

sustained release carrier comprising a major proporttofl. of tf&nlHan gum. and by 
weight of ibaprofeai or a pharmaceutical ly wx'epboble Mlt thereof. 

13- A formulation seixnxticig to claJm 10 cojnprising lO-"25 ¥5 by weight xanthan 

gum and 75-%% by Vtid^ht itmpi\ifcci ur a pliar aiaceutlcally acceptable salt thereof. 

14. A formulation aowfclini fx> claim 1 wherein the pharftiacologically native 
ingredient oofli&tises flutbi[>roifift or a pharmaceutical ly sail thereof. 

15. A formulation according to claim. t4 compri^ 10-2555 by weight of a 
sustained release oarrifcr comprising a jnajor proportion cif xanthun gum and 20^50 % by 
weight of flurbiprofen or a pliar maceutically acceptable- kiK (hereof. 

16. A formulation acc&rtJing to an>' w»e of tbo preceding elaimft prti&ifllcd iti 
die form of a tablet 

t7, A process for the prcpyrsitiim t>T a iormulatiajj according to claim 1 

ewnpritfng mixing Che sustained icTc^se carrier cornprisiag * naajor proportion of xanEhan 
gum with ihepharsmcologically active iti^redienl and compressing Uwrowfuw to produce 
a solid formuUttodi. 

1 S. The formulation according u> claim 1 for use in cJtbc^lTxg analgesia ii» 

humans ami animals. 

19. The formulation according to claim 1 for use in Lh& treatment of 

inflammation hi humans and animals, 

ft 

& 37 
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6- ; Ar?t' 



AfoaU'nct 



A sustfliiifid Teionsft phaCiaacEutiCrtl formulation j 

comprising xanil^Ti gum. a pha<maceufc Ually active j 

ingredient Tor exiimpla, ibupYofen or f lurb^rof an, and j 

Other optional excipi^ntB * j 
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